54ABT652

Outputs
General Description

The 'ABT652 consists of bus transceiver circuits with D-type
flip-flops, and control circuitry arranged for multiplexed trans-
mission of data directly from the input bus or from the inter-
nal registers. Data on the A or B bus will be clocked into the
registers as the appropriate clock pin goes to HIGH logic
level. Output Enable pins (OEAB, OEBA) are provided to
control the transceiver function.

Features

® |Independent registers for A and B buses

NNational Semiconductor

August 1998

Octal Transceivers and Registers with TRI-STATE®

Multiplexed real-time and stored data

A and B output sink capability of 48 mA, source
capability of 24 mA

Guaranteed latchup protection

High impedance glitch free bus loading during entire
power up and power down cycle

Nondestructive hot insertion capability

Standard Microcircuit Drawing (SMD) 5962-9324201

Ordering Code:

Commercial Package Package Description
Number
54ABT652J-QML J24A 24-Lead Ceramic Dual-in-line
54ABT652W-QML w24C 24-Lead Cerpack
54ABT652E-QML E28A 28-Lead Ceramic Leadless Chip Carrier, Type C

Connection Diagram
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Connection Diagram (continued)

Pin Assignment for LCC
Ag Ay Ag NC Ay A Ay

5] [e]
[ ]

Ag OEAB
Ay SAB
GND CPAB
NC AN
By Vee

CPBA
SBA

]
B, By B, NC B, By OEBA

DS100220-48
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Pin Descriptions

Pin Names Description
Ag—A, Data Register A Inputs/TRI-STATE Outputs
By,—B- Data Register B Inputs/TRI-STATE Outputs
CPAB, CPBA Clock Pulse Inputs
SAB, SBA Select Inputs
OEAB, OEBA Output Enable Inputs

Logic Diagram
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

Functional Description

In the transceiver mode, data present at the HIGH imped- ate Clock Inputs (CPAB, CPBA) regardless of the Select or
ance port may be stored in either the A or B register or both. Output Enable Inputs. When SAB and SBA are in the real
The select (SAB, SBA) controls can multiplex stored and time transfer mode, it is also possible to store data without
real-time. using the internal D flip-flops by simultaneously enabling

OEAB and OEBA. In this configuration each Output rein-
forces its Input. Thus when all other data sources to the two
sets of bus lines are in a HIGH impedance state, each set of
bus lines will remain at its last state.

The examples in Figure 1 demonstrate the four fundamental
bus-management functions that can be performed with the
"ABT652C.

Data on the A or B data bus, or both can be stored in the in-
ternal D flip-flop by LOW to HIGH transitions at the appropri-
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Functional Description (continued)

Note A: Real-Time
Transfer Bus B to Bus A

Note C: Storage
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OEAB OEBA CPAB  CPBA SAB SBA
OEAB  OEBA CPAB  CPBA SAB SBA X H N X X X
L L X X X L L X X N X X
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Note D: Transfer Storage
Note B: Real-Time Data to Aor B
Transfer Bus A to Bus B o [P
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OEAB OEBA CPAB  CPBA SAB SBA
OEAB  OEBA CPAB  CPBA SAB SBA H L HorlL Horl H H
H H X X L X
FIGURE 1.
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Functional Description (continued)

Inputs Inputs/Outputs (Note 1) Operating Mode
OEAB | OEBA | CPAB CPBA | SAB | SBA A, thru A, B, thru B,
L H HorL HorlL X X Input Input Isolation
L H N N X X Store A and B Data
X H N HorlL X X Input Not Specified Store A, Hold B
H H N N X X Input Output Store A in Both Registers
L X HorL N X X Not Specified Input Hold A, Store B
L L N N X X Output Input Store B in Both Registers
L L X X X L Output Input Real-Time B Data to A Bus
L L X HorlL X H Store B Data to A Bus
H H X X L X Input Output Real-Time A Data to B Bus
H H HorL X H X Stored A Data to B Bus
H L HorL HorlL H H Output Output Stored A Data to B Bus and
Stored B Data to A Bus

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

N = LOW to HIGH Clock Transition

Note 1: The data output functions may be enabled or disabled by various signals at OEAB or OEBA inputs. Data input functions are always enabled, i.e., data at
the bus pins will be stored on every LOW to HIGH transition on the clock inputs.
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Storage Temperature
Ambient Temperature under Bias
Junction Temperature under Bias
Ceramic
Vee Pin Potential to
Ground Pin
Input Voltage (Note 3)
Input Current (Note 3)
Voltage Applied to Any Output
in the Disable or
or Power-Off State
in the HIGH State
Current Applied to Output
in LOW State (Max)

Absolute Maximum Ratings (Note 2)

-65°C to +150°C
-55°C to +125°C

-55°C to +175°C

-0.5V to +7.0V
-0.5V to +7.0V

-30 mA to +5.0 mA

-0.5V to +5.5V
-0.5V to Voo

twice the rated I (MA)

Over Voltage Latchup (I/O)

Recommended Operating

Conditions
Free Air Ambient Temperature
Military -55°C to +125°C
Supply Voltage
Military +4.5V to +5.5V
Minimum Input Edge Rate (AV/AY)
Data Input 50 mV/ns
Enable Input 20 mV/ns
Clock Input 100 mV/ns

Note 2: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life impaired. Functional operation under these
conditions is not implied.

Note 3: Either voltage limit or current limit is sufficient to protect inputs.

DC Latchup Source Current -500 mA
DC Electrical Characteristics
Symbol Parameter ABT652 Units Vee Conditions
Min Typ Max
Vin Input HIGH Voltage 2.0 \ Recognized HIGH Signal
ViL Input LOW Voltage 0.8 \ Recognized LOW Signal
Vep Input Clamp Diode Voltage -1.2 \ Min iy = =18 mA (Non I/O Pins)
Von Output HIGH 54ABT 25 \ Min lon = =3 mA, (A, B,)
Voltage 54ABT 20 lon = =24 mA, (A, B,)
VoL Output LOW 54ABT 0.55 \ Min lo. = 48 mA, (A, B,)
Voltage
™ Input HIGH Current 2 pA Max Vin = 2.7V (Non-l/O Pins) (Note 4)
Vin = Ve (Non-1/O Pins)
levi Input HIGH Current 7 pA Max Vin = 7.0V (Non-l/O Pins)
Breakdown Test
leviT Input HIGH Current 100 pA Max Vin = 5.5V (A, By
Breakdown Test (I/O)
I Input LOW Current -2 pA Max Vin = 0.5V (Non-l/O Pins) (Note 4)
Vin = 0.0V (Non-l/O Pins)
Iy + lozn | Output Leakage Current 50 pA 0V-5.5V | Vour = 2.7V (A, B,);
OEBA = 2.0V and OEAB = GND = 2.0V
I+ loz | Output Leakage Current -50 HA 0V-5.5V | Vot = 0.5V (A, B));
OEBA = 2.0V and OEAB = GND = 2.0V
los Output Short-Circuit Current -50 -180 mA Max Vour = 0V (A, B))
leex Output HIGH Leakage Current 50 pA Max Vour = Vee (A, By
lech Power Supply Current 250 HA Max All Outputs HIGH
leaL Power Supply Current 30 mA Max All Outputs LOW
locz Power Supply Current 250 HA Max Outputs TRI-STATE;
All others at Vo or GND
leer Additional lo/Input 25 mA Max V)=V - 21V
All others at Vo or GND

Note 4: Guaranteed but not tested.

Note 6: Guaranteed, but not tested.

Note 5: For 8 outputs toggling, lccp < 1.4 mA/MHz.
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DC Electrical Characteristics

Symbol Parameter Max Units Vee Conditions

C, = 50 pF, R, = 5000
VoLp Quiet Output Maximum Dynamic Vo 1.2 \ 5.0 Ta = 25°C (Note 7)
VoLv Quiet Output Minimum Dynamic Vg, -1.8 \ 5.0 Ta = 25°C (Note 7)

Note 7: Max number of outputs defined as (n). n — 1 data inputs are driven OV to 3V. One output at LOW. Guaranteed, but not tested.

AC Electrical Characteristics

54ABT
Ta = -55C to +125°C Fig.
Symbol Parameter Vee = 4.5V-5.5V Units No.
C_ =50 pF
Min Max
frnax Max Clock Frequency 125 MHz
tpLH Propagation Delay 1.4 7.8 ns Figure
topL Clock to Bus 1.2 8.4 5
thLH Propagation Delay 1.5 6.7 ns Figure
toHL Bus to Bus 1.5 6.7 5
tpLH Propagation Delay 1.2 6.9 ns Figure
topL SBA or SAB to A, to B, 1.2 7.7 5
tpzH Enable Time 13 5.6 ns Figure
7
- OEBA or OEAB to A, or B,, 2.0 7.8
tphz Disable Time 15 8.2 ns Figure
7
tpLz OEBA or OEAB to A, or B, 15 73
AC Operating Requirements
54ABT
Ta = -55C to +125°C Fig.
Symbol Parameter Vee = 4.5V-5.5V Units No.
C_ =50 pF
Min Max
ts(H) Setup Time, HIGH a5 ns Figure
8
(L) or LOW Bus to Clock
th(H) Hold Time, HIGH 15 ns Figure
8
tu(L) or LOW Bus to Clock
tw(H) Pulse Width, 40 ns Figure
6
twil) HIGH or LOW
7 www.national.com



Capacitance

Symbol Parameter Max Units Conditions
(Ta = 25°C)
Cin Input Capacitance 14.0 pF Ve = 0V (non I/O pins)
Cyo (Note 8) /O Capacitance 195 pF Voo = 5.0V (A, B))

Note 8: Cyg is measured at frequency, f = 1 MHz, per MIL-STD-883D, Method 3012.

www.national.com




Capacitance (continued)

tpLn Vs Temperature (T,)
C, = 50 pF, 1 Output Switching
Clock to Bus

.00
5.00 T ========+
Max
4.00 Typ @ 45Y_
- el
3.00 e i
Typ @ 55V
2.00
1.00 Min
0.00
-559C  -40°C  +25°C  +859C  +125°C
DS100220-16
tpLy Vs Temperature (T,)
C, = 50 pF, 1 Output Switching
Bus to Bus
6.00
5.00 Wx _
4.00
Typ @ 4.5V
3.00 == =
T Typ @ 5.5V
2.00 P
1.00 Min
0.00
-55°C —-40°C +25°C +85°C  +125°C
DS100220-18

tpLn Vs Temperature (T,)
C, = 50 pF, 1 Output Switching
SBAorSABto A, or B,

6.00
Max
5.00 ————|mmmm
4.00 Typ @ 4.5V __ 4
I R A ]
3.00 —m ===
Typ @ 5.5V
2.00
1.00 Min
0.00
~559C  -40°C  +25°C  +85°C  +125°C
DS100220-20

tpyL Vs Temperature (T,)
C, = 50 pF, 1 Output Switching
Clock to Bus

6.00
500 b ========+
Max
4.00 Typ @ 4.5V =
= T 5.5V
3.00 e @
2.00
1.00 Min
0.00
-559C  —40°C  +25°C  +85°C  +125°C
DS100220-17
tpyL Vs Temperature (T,)
C, = 50 pF, 1 Output Switching
Bus to Bus
6.00
5.00 Wx
4.00 —
- . Typ @ 4.5V _
3.00 m—
Typ @ 5.5V
2.00
1.00 Min
0.00
-550C  —40°C  +25°C  +B85°C  +125°C
DS100220-19

tpyL Vs Temperature (T,)
C, = 50 pF, 1 Output Switching
SBAorSABto A, or B,

6.00
Max
5.00
4.00 Typ @ 4.5
e o e o o s = T
3.00 — == =
Typ @ 5.5V
2.00
1.00 Min
0.00
-55°¢C -40°C +25°C +85°C  +125°C
DS100220-21
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Capacitance (continueq)

tp n Vs Load Capacitance

tpyL Vs Load Capacitance
1 Output Switching, T, = 25°C

1 Output Switching, T4 = 25°C

Clock to Bus Clock to Bus
8.00 8.00
" -
My_—F” Max_ of= ="
- -
6.00 - Typ @ 445!7 6.00 P LA Typ @ 4.5V
- i __—’
. - L= Typ @ 5.5V
4.00 = 4.00 e
e = T " TTyp @ 5.5V —"
fammamee=
2.00 e —— 2.00 ———r e
o = Min ——T Min
0.00 0.00
50 pf 100pF  150pF  200pF  250pF 50 pF 100pF  150pF  200pF 250 pF
DS100220-22 DS100220-23
tpLn vs Load Capacitance tpu Vs Load Capacitance
1 Output Switching, T, = 25°C 1 Output Switching, T, = 25°C
Bus to Bus Bus to Bus
8.00 8.00
Max __—‘—- Max _——"-
6.00 L 6.00 —& =
=T TR @ 45V o] e " Tayp @ A3
L-= _ ] b= -
4.00 e 4.00 .
= T Try0 @ 5.5V ey Typ @ 5.5¢
[ =
2.00 E———— 2.00 e ———
[ Vin —— Min
0.00 0.00
50 pF 100 pF 150 pF 200 pF 250 pF 50 pF 100 pF 150 pF 200pF  250pF
DS100220-24 DS100220-25
tpLn vs Load Capacitance tpu Vs Load Capacitance
1 Output Switching, T, = 25°C 1 Output Switching, T, = 25°C
SBAorSABto A, or B, SBA or SABto A, or B,
8.00 ] 8.00
- .
Mi*——F" Mex e =~
_--— .-
6.00 - Typ @ 4.£V_7 6.00 =" Typ @&_ -
f = » - - e o= ,—/‘
- o Typ @ 5.5V
4.00 4_:_ Typ @ 5.5V 4.00 ==
2.00 p——— 2.00 Ep—
o e e Min =" Min
0.00 0.00
50 pF 100 pF 150 pF 200pF  250pF 50 pF 100 pF 150 pF 200pF  250pF
DS100220-26 DS100220-27
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Capacitance (continued)

tpo Vs Load Capacitance
8 Outputs Switching, T4 = 25°C
Clock to Bus

12.00
10.00 T
8.00 L= T 45

-
- /
- -

TYP -

6.00 - ==
. e / -
/———_’/ Typ @ 5.5V
4.00
2.00 == e e T
Min
0.00
50 pF 100pF  150pF  200pF  250pF
DS100220-28
tpLy Vs Load Capacitance
8 Outputs Switching, T4 = 25°C
Bus to Bus
12.00
10.00 Vex| -
e
8.00 = A
e T s
6.00 == = —
Py + .
L= = Typ @ 5.5V
4.00 =
2.00 ——t— —_——"]
s Min
0.00
50 pF 100pF  150pF  200pF  250pF
DS100220-30
tpLy Vs Load Capacitance
8 Outputs Switching, T4 = 25°C
SBAorSABto A, or B,
12.00
10.00 V==
-l 45N
8.00 Ty, L
-
6.00 p=="" _—4—/
. -t 1yp @ 5.5V
- yp, @ 5.
4.00 ="
2.00 S —— e T
= Min
0.00
50 pf 100pF  150pF  200pF 250 pF
DS100220-32

tpyL Vs Load Capacitance
8 Outputs Switching, T4 = 25°C
Clock to Bus

12.00

10.00 ol ==
—

8.00 @2

4
- /——
-
- -

6.00 - el Typ @ 5.5V__|
4.00
2.00 — = —— T
-— Min
0.00
50pF  100pF  150pF  200pF 250 pF
DS100220-29

tpyL Vs Load Capacitance
8 Outputs Switching, T4 = 25°C
Bus to Bus

12.00
10.00 m =
ul---
8.00 T
-= 75
6.00 iR E AR 5 sy
. /':;’/
4.00
2.00 e ——
F— Min
0.00
50pF  100pF  150pF  200pF  250pF
DS100220-31

tpy. Vs Load Capacitance
8 Outputs Switching, T4 = 25°C
SBA orSABto A, or B,

12.00
10.00 Max| ===
——’—45\1
8.00 S =Typ &
6.00 F=" gz Tp 055V
/—"’
[
4.00
2.00 S ————
=— Min
0.00
50pF  100pF  150pF  200pF 250 pF
DS100220-33
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Capacitance (continueq)

tpz. vs Temperature (T,)
C, = 50 pF, 1 Output Switching

7.00
8.00 | 1 W]
5.00
Typ @ 4.5V
4,00 == == =
Typ @ 5.5V
3.00
2.00
1.00 Min
0.00
-559C  -40°C  +25°C  +85°C  +125°C
DS100220-34
tpzy Vs Temperature (T,)
C, = 50 pF, 1 Output Switching
8.00
7.00
8.00 Viex]
5.00
Typ @ 4.5V
4.00 —j== - ———
o
3.00 Typ @ 5.5V
2.00 I T
1.00
0.00
-550C  -40°C  +25°C  +85°C  +125°C
DS100220-36
tpzy Vs Temperature (T,)
C, = 50 pF, 8 Outputs Switching
.00
7.00
Max
6.00 —m = = - —— -
5.00 — ==
Typ @ 4.5V
4.00 — =
Typ @ 5.5V
3.00
2.00 Min
1.00
0.00
-40°C +25°C +85°C
DS100220-38

tp 2z Vs Temperature (T,)
C, = 50 pF, 1 Output Switching

7.00
Max

6.00 ———————-

5.00

4.00

R T L |

3.00

2.00

1.00

0.00

-55°C -40°C +25°C

tphz Vs Temperature (T,)
C, = 50 pF, 1 Output Switching
8.00

+85°C

+125°C
DS100220-35

7.00

Max

6.00 _——————-

5.00

Typ @

4.5V

4.00

(———

3.00

2.00

1.00

0.00

-55°¢C -4Q0°¢C +25°C

tpyz Vs Temperature (T,)
C, = 50 pF, 8 Outputs Switching

+85°C

+125°C
DS100220-37

8.00

7.00

B.0) == mm e m et ———

5.00

Typ @ 4.5V

— ]

4.00 =_——

Typ @ STS-V

3.00

2.00 Min

1.00

0.00

-40°C +25°C

+85°C
DS100220-39
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Capacitance (continued)

tpz. vs Temperature (T,)
C, = 50 pF, 8 Outputs Switching
8.00

7.00

5.00 —m = o - -

5.00 p—

4.00

3.00

2.00 Min

1.00

0.00

-40°C +25°C +85°C
DS100220-40

tpz. vs Load Capacitance

8 Outputs Switching

Tp=25C
12.00

-
-
=
10.00 5 A N

8.00 - "
- v Typ @ 5.5V

- - yp
6.00 "= —
/’
4.00
2.00 — ——n =T
r Min
0.00

50 pF 100 pF 150 pF 200 pF 250 pF
DS100220-42

tpLy and tpy vs Number Output Switching
Voe = 5V, Ta = 25°C, C = 50 pF

Clock to Bus
6.00
Ma: -

5.00 == tPHL Typ. I
4.00 S o o=

. _—_—_— - __—._-— -

= =T TFLH Typ.
3.00
2.00
1.00 Min
0.00
1 Qutput 4 Outputs 8 Outputs

DS100220-44

tp 2z vs Temperature (T,)
C, = 50 pF, 8 Outputs Switching

8.00
7.00
Max
[ 3] e N S ———— -
5.00
Typ @ 4.5V
4.00 —
— ]
3.00 - Typ @ 5.5V _|
2.00 Min
1.00
0.00
-40°C +25°C +85°C
DS100220-41
tpzn Vs Load Capacitance
8 Outputs Switching
Ta=25C
12.00 3
-
Max|. =<
10.00 —
- - Typ @ A.SV/
8.00 - Lo
- -” - / P
6.00 —= T
: /-—',/ + Typ @ 5.5V
4.00 =
2.00 R —— T
== Min
0.00

50pF  100pF  150pF  200pF  250pF
DS100220-43

tpLy and tpy vs Number Output Switching
Vee =5V, T, = 25°C, C_ = 50 pF

Bus to Bus
6.00
PSP

5.00 "

o= tPHL Typ. . et
4.00 [—_—— J—

_—/ . -
3.00 e I tPLH Typ.
. ——
2.00
1.00 Min
0.00
1 Output 4 Outputs 8 Outputs

DS100220-45
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Capacitance (continueq)

tpLp @and tpyy, vs Number Output Switching
Vee =5V, Ta = 25°C, C, = 50 pF
SBA or SAB to A,or B,

6.00 Vo =

500 TR T —
| mm—

4.00 ==~ p——
-__-———-

| o " tPLH Typ.

3.00

2.00

1.00 Min

0.00

1 Output 4 Qutputs 8 Outputs

DS100220-46
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AC Loading

+7V OPEN - ty
CLOCK OR
CONTROL )( Vm= 1.5V
toz.» tprz» O-C- ALL OTHER INPUT
4
5000 PHL
Vm
5000 DATA
ouT
— — Vm
- - DS100220-8 ——
*Includes jig and probe capacitance tory
FIGURE 2. Standard AC Test Load DS100220-9

FIGURE 6. Propagation Delay,
Pulse Width Waveforms

|
AMP (V)
00 Y { s0%
NEGATIVE §
v Y OUTPUT _
PULSE M M CONTROL . ¥m=1.5V
10% 10% 3
ov Yz
- ¥ i | v
tzn 45 OH
— 4 b t DATA ' ’ N
X ’X AMP (V) ouT H vm N~ I 0.3V
90% 90%
POSITIVE v v toz
PULSE M M
DATA 0.3V
10% 10% Vm 7~ ;
out
—7 | \ | ov 5 7 T VoL
DS100220-10
FIGURE 3. Test Input Signal Levels peraezzR
FIGURE 7. TRI-STATE Output HIGH
and LOW Enable and Disable Times
Input Pulse Requirements
Amplitude | Rep. Rate tw t. t; 3( 7[ Vm= 1.5V
3.0V 1MHz [ 500ns | 26ns | 25ns 15
DATA : e
FIGURE 4. Test Input Signal Requirements N s
7[ . “ {h(H) )( Vm= 1.5V
s{H)
DATA -
IN )( )( ym=1-5v
- toun CLOCK OR
s —> CONTROL )( vm=1.5Y
— INPUT
\ /
‘_—7 " . trec
DATA R, CLR
out X Vm = 1.5V
/ X vm PRE
—7 L DS100220-13
‘tP—’ T FIGURE 8. Setup Time, Hold Time
t et D$100220.12 and Recovery Time Waveforms

FIGURE 5. Propagation Delay Waveforms
for Inverting and Non-Inverting Functions
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| 0.590-0.620

PhySical Dimensions inches (millimeters) unless otherwise noted

1.290

0.090
0.060

0.006
0.004

’ {14.986-15.748)

T 0.600
— -~ (32,766} 528
MAX -
[ [ [ [o] ) [ro] 6] [ ) [fe] [0 [ Ty
4 )
0.025
{0.635)
RAD\ 0.514-0.526
{13.06-13.36)
o
Omm/ T T2 BT [T 67 o ] G (] ] (o] [l
(0.762-1.397)
RAD TYP
0.180
! 0. DIJE GLASS 0.055 +0.005 {4572}
[— —— | [
((]127} SEALANT (1.397 :0.127) MAX 0.020-0.070
MIN T L
: A} - { (0.508-1.778]
0.008-0.012 B
{0.203-0.308) ;
0.0 | 0.018+0003 ; O
- 010010010 8" 0.125-0.200 0.150
(2489) ! ™ {0457 10.076) g4 {3.175-5.080) 3810
MAX {2.540 0.254) ™ N MIN
J2AAREY HY
24-Lead Ceramic Dual-in-line
NS Package Number J24A
0.625
I~ 0.590
e 0.040 ] 0.050%0.005 — [« 0.005 MIN TYP
0.030
24 13
0.370 .
0.250 &
l 1
0.015
0.008
0.420 MAX ) 8'812 .].
: 0.015
|<'o.ooa
0.370
0.250
SEE
DETAIL A
le
l<— 0.045 MAX W24C (REVE)

24-Lead Cerpack

NS Package Number W24C
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PhySical Dimensions inches (milimeters) unless otherwise noted (Continued)

0.015 MIN TYP

PIN #1 INDEX
0.30010.005 TYP

A

45° x 0.015£0.010

_ 0075
"| 1‘ 0.063

reggme ]
- 0.003 MIN TYP
] 0.015 MAX
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28-Lead Ceramic Leadless Chip Carrier, Type C
NS Package Number E28A

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMI-
CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys- 2. A critical component in any component of a life support

sINdINO J1V1S-HL Yum S131s16ay pue S1aAlaosuel] [e100 2691V S

tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, and whose fail-
ure to perform when properly used in accordance

device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.
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National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.



